TRPC4 ion channels are expressed extensively in corticolimbic brain regions and a subpopulation of midbrain dopamine neurons. TRPC4 knockout (KO) rats show reduced sociability and social exploration, but show no differences in simple and complex strategic learning compared to normal wild type (WT) rats. Using water reward, we found no differences between TRPC4-KO and WT rats in the break point on a progressive ratio schedule of reinforcement. Although deletion of the trpc4 gene alters social interaction/anxiety it does not appear to affect motivation for natural rewards. Current experiments are underway testing the role of trpc4 gene deletion on cocaine reward (see www.neuro-cloud.net/nature-precedings/klipec3 for updates and collaborations).
The TRPC4 channel is a nonselective cation channel modulating cellular excitability that is widely expressed in corticolimbic mammalian brain regions. These areas receive extensive input from ventral tegmantal area (VTA) dopamine (DA) neurons.
1
These DA neurons modulate reward systems and stress response. We have reported that TRPC4 mRNA and protein are expressed selectively in a subpopulation of VTA DA neurons 2 . We reported reduced social interaction in TRPC4 KO compared to WT rats 3 , but we have found no differences between TRPC4 KO and WT rats in learning or performance on simple maze learning or complex strategic learning 4 . Here we examined the effects of deleting the trpc4 gene on motivation for water reward by comparing TRPC4 KO and WT on a progressive ratio schedule of reinforcement.
RESULTS
TRPC4 KO and WT rats were trained to lever press for water reward and then run through a progressive ratio schedule of reinforcement where the number of responses required for the next reinforcer was systematically increased after each reinforcement until the rat stopped responding for 3-minutes. The fixed ratio for the last obtained reinforcer (FRMax) was used as the break point. Fig. 1 shows that although there was a significant decline in the break point across the ten training days there were no significant differences between TRPC4 KO and WT rats.
DISCUSSION
The lack of any affect of deleting the trpc4 gene on motivation for water reinforcement or simple and complex learning tasks is surprising given the importance of DA neurons in modulating reward and the expression of TRPC4 in VTA DA neurons. These experiments used water reward, but it will be important to conduct experiments with other rewards, such as food or drugs that powerfully activate the DA system like cocaine, given the selective expression of TRPC4 channels on DA neurons.
Methods/Progress and Collaborations
The procedures for generating and genotyping the Fischer 344 TRPC4 KO and WT rats and genotyping procedures have been previously reported Mean progressive ratio break points for TRPC4 KO and WT rats using water reinforcement. The figure shows a significant decrease in the fixed ratio breakpoint across the sessions (P<0.001) with no significant differences between TRPC4 KO and WT rats (P>0.21). The error bars represent the 95% confidence intervals for the groups.
